Bleomycin enhances random integration of transfected DNA into a human genome.
In mammalian cells, nonhomologous (illegitimate) recombination is a predominant pathway to repair DNA double-strand breaks. We have shown that DNA topoisomerase II inhibitors are capable of enhancing random integration of foreign DNA via nonhomologous recombination. Since this enhancement is likely due to stabilized DNA strand breaks, we examined the effect of a radiomimetic antitumor drug, bleomycin (BLM), on nonhomologous recombination. We found that BLM greatly enhances the random integration of transfected plasmids into human cells. Importantly, this enhancement was independent of the molecular form of the plasmid, the cell type or the transfection method, suggesting that the BLM effect is intrinsically general. Transient expression analysis revealed no stimulation of reporter gene expression by the drug, suggesting that the effect is not attributable to increased uptake and/or accumulation of transfected DNA in the drug-treated cell nuclei. In addition, the comet assay and flow cytometric analyses revealed the occurrence of low but significant strand breaks in cells treated with the BLM concentration which maximally enhanced the integration. These results strongly suggest that BLM acts directly at a nonhomologous recombination reaction that is initiated through DNA strand breaks, promoting the integration process of transfected plasmids into human chromosomes. Our findings will facilitate the understanding of DNA integration events through nonhomologous recombination and the development of transfection protocols with higher efficiencies.